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Abstract   In this modern era, organisations have to work in coordination with 
many other organisations in order to succeed in business. Interacting organisations 
can only proceed in business if they have compatible workflows. This paper pro-
poses a framework to automatically generate compatible workflows for multiple 
interacting organisations from their process definitions and service descriptions.  
Existing systems can reconcile existing workflows only, and cannot generate 
compatible workflows for multiple organisations automatically.  The proposed 
system is different from existing systems since it targets workflow collaboration 
by generating workflows automatically. This allows the organisations to save the 
time that would otherwise be spent in modelling workflows and making them 
compatible with the workflows of interacting organisations. 
1 Introduction 
With the development of the Internet, there has been an increase in demand for 
business process automation. A business process is a set of ordered interlinked 
procedures and activities within the context of an organisational structure, which 
brings about an organisational goal [1]. When two or more organisations conduct 
business together, the need for cross organisational business process automation 
arises. Hence, there is a need for cross organisational workflow collaboration. 
Business collaboration can only work if the workflows of the interacting organ-
isations are compatible [2]. Interacting workflows are compatible when they have 
an agreed sequence of interface activities. An interface activity is a point where 
exchange of collaborative messages and information takes place between two in-
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teracting workflows [3]. Considerable effort is needed to ensure that workflows 
are compatible in the first place [4, 5].  
Incompatibilities among workflows should be removed, through reconciliation, 
in order to proceed in business. If an organisation works with other organisations 
in coordination, this can be a highly time consuming task. To allow efficient use 
of time and resources, this paper proposes a new framework for cross organisa-
tional workflow generation and cross organisational workflow collaboration.  
In the proposed framework, we treat the workflow generation problem as an AI 
planning problem [6].  The proposed system is implemented using Simple Hierar-
chical Ordered Planer 2 (SHOP2) [7, 8] for planning. SHOP2 requires domain de-
scription for planning. Domain description consists of operators and methods [9]. 
Operators are primitive tasks and methods are specifications for decomposing 
composite tasks. The proposed system translates process definitions of the inter-
acting organisations to operators and methods, and uses the operators and methods 
to automatically create compatible plans for the interacting organisations. This en-
ables the organisations to avoid the time consuming task of reconciliation.   
Section 2 explains cross organisational domain compatible plans generation 
framework. Section 3 explains an example scenario for a customer and vendor, 
Section 4 summarizes related work. Conclusions are drawn in Section 5. 
2 Cross Organisational Compatible Plans Generation 
Framework 
Fig. 1 shows the proposed cross organizational compatible plans generation 
framework. 
 
 
Fig. 1 Cross Organisational Compatible Plans Generation Framework.  
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Although the proposed framework works for any number of interacting organi-
sations, for clarity, the figure only depicts two. Each organization models its 
OWLS process definitions and passes them to Collaboration and Workflow Gen-
eration Manager (CWGM). The organisations select their high level goals on the 
GUI. CWGM passes the process definitions to OWLStoSHOP2 translator, which 
translates them into SHOP2 domain descriptions.  OWLStoSHOP2 translator also 
translates high level goals into a SHOP2 problem.  
CWGM removes all those operators from the domain descriptions that are not 
used in planning. CWGM also collapses domain descriptions of all interacting or-
ganisations into a single joint domain, and SHOP2 problems of all interacting or-
ganisations into a single joint SHOP2 problem. Pre-planning analysis of the joint 
domain and joint problem is done so that operators, inputs (pre-conditions) and 
outputs of interacting organisations can be tracked. Operators in the domain that 
can form parallel plans are identified. Based on identified operators, sub-methods 
are inserted into the joint domain description. The inserted sub-methods are used 
by SHOP2 to create all possible plans. The original algorithm of SHOP2 is modi-
fied to suit this functionality. 
The joint SHOP2 problem and the joint SHOP2 domain are passed to SHOP2 
planner which creates all possible joint plans. A joint plan is a combined plan of 
all interacting organisations which achieves the combined goals of all the organi-
sations. A joint plan is subdivided to create a set of interacting plans, one plan for 
each organisation, compatible with each other.  
The set of compatible plans with the least number of activities is highlighted to 
the interacting organisations for execution. The highlighted or any other selected 
set of compatible SHOP2 plans is transferred to SHOP2toOWLS converter to 
convert the plans from SHOP2 format into OWL-S format. OWL-S plans are fur-
ther passed to Runtime Enactment Manager which executes actual WSDL services 
in the OWLS plans. 
3 Example 
We generate compatible plans for a vendor and customer interacting with each 
other as an example.  The vendor is an overseas exporter while the customer is an 
overseas importer. Based on the process definitions of vendor and customer, twen-
ty possible set of compatible plans that can reach the goal states of the interacting 
organisations are generated. Fig. 2 shows processes of the vendor and customer 
and two of the twenty sets of compatible plans generated. 
 In this paper, an activity name followed by “_s” or “_r” depicts sending and 
receiving collaboration messages or collaboration information respectively.  
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Fig. 2 Atomic Processes and Two Sets of Compatible Interacting Workflows. 
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4 Related Work  
Existing research on workflow collaboration has mostly focused on coordination 
between existing workflows. Chen and Chung [3] proposed a framework for 
cross-organizational workflow collaboration. The framework proposed by Chen 
and Chung compares existing workflows of two organisations, detects incompati-
bilities between the workflows and gives offers and counter offers to the interact-
ing organisations to reach reconciliation. This framework saves time and resources 
for the organisations by automatically creating offers and counteroffer for work-
flow reconciliation. The organisations still have to model their workflows initially 
in order to collaborate. The organisations also have to invest time by either accept-
ing or rejecting the automatically generated offers, every time the organisations 
collaborate with new organisations.  
 Sirin et al. [10] initially presented a web service composition system to com-
pose web services semi-automatically. Sirin et al. [9] later extended the semi-
automatic system into a fully automated system. Their proposed system uses 
SHOP2 for web services composition. Sirin et al. also proposed a sound and com-
plete algorithm for translating OWL-S processes into SHOP2 domain description. 
The system proposed by Sirin et al. is able to create plans from OWL-S processes 
of a single user or single organisation. It does not take cross organisational collab-
oration into account. The system also does not generate all possible plans. 
Transplan [11] is another system based on SHOP2 planning algorithm to gen-
erate multiple plans from OWLS process definitions. Transplan uses the transla-
tion algorithm put forward by Sirin et al. [9]. Transplan does not guarantee to cre-
ate all possible plans. Transplan also does not target collaboration among multiple 
organisations. 
Work done by Sirin et al. is closely related to the work reported  in this paper 
since they use  OWLS process definitions of the interacting organisations, trans-
late them to SHOP2 domain descriptions and create SHOP2 plans from the do-
main descriptions. All systems discussed above either target workflow collabora-
tion between existing workflows, or they focus on automatic workflow generation 
for a single organisation.  Framework presented in this paper targets automatic 
workflow generation and cross organizational collaboration at the same time. 
5 Conclusion 
This paper proposes a framework for the generation of compatible workflows for 
multiple interacting organisations. The proposed framework is different from ex-
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isting systems since existing systems reconcile existing workflows. Other systems 
generate workflows for single organisations only and do not take cross organisa-
tional collaboration into account. The proposed framework targets the integration 
of workflow generation and workflow collaboration. 
The proposed system generates all possible sets of compatible workflows for 
interacting organisations and highlights the least costly set of compatible work-
flows to the interacting organisations for execution. The aim in future is to devel-
op a runtime enactment mechanism that enacts the actual WSDL services in the 
plan and makes sure that the transfer of information and files among the interact-
ing organisations occur smoothly.  
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